Effects of heat shock and hypoxia on neonatal neutrophil lipopolysaccharide responses: altered apoptosis, Toll-like receptor-4 and CD11b expression compared with adults.
Dysfunctional inflammatory responses have been implicated in several neonatal inflammatory disorders following infection and hypoxia. We aimed to study the effects of in vitro hypoxia and heat shock (HS) on normal adult and newborn neutrophil migration (CD11b) and persistence (apoptosis) following lipopolysaccharide (LPS) stimulation. The mechanism for altered LPS responses was assessed at the level of the LPS signalling receptors, Toll-like receptor-4 (TLR-4), TLR-2 and CD14 expression in normal neonates and adults. In adults, although hypoxia delayed neutrophil apoptosis, LPS enhanced this response. In contrast, HS (42 degrees C) increased adult apoptotic rates and abrogated the LPS responses. Both hypoxia and HS prevented the LPS-induced increase in adult CD11b although it was unaltered in neonates. Adult TLR-4 neutrophil expression was increased by LPS and hypoxia, and decreased in HS, possibly explaining their variable LPS responsiveness. In contrast, neonatal neutrophils were LPS hyporesponsive which may be mediated by failure of TLR-4 upregulation with LPS. Neonates do not have increased LPS responsiveness in hypoxia or heat shock in vitro, which may prevent hyperinflammation and thereby minimise tissue damage in inflammation or infection.